
w

I:t

m

m

m

J

L



L

J



C_C_

0_
Lu

CS_

nJ

Ill
t_

LL

_m
t_

cs_

i



m

>-

m

mmmm

m

0

r_

o=

F

I



!

w

LL
Z

C
Z

I-
z

Z

0

El..

c_
m

n r'_l

q _n
_n
_n

_.-I

e--,,--i!

I
E

LI_

Z

IJ_

w
>

e_

¢Y

t--
co

-r-
X

ill

0
/

it

LU
X

tY
0
(,1")
cO

Q_

0

t7
,_1

ILl
n.'-

< 0
I-- cO

o'3 00
uJ
r_

:7 0

7 r'_
< "ri-

LL.
IJJ

LLI LO
(..0 "_:
<I: I--

(./3
0

LO (.9
:7 Z

> >

tY _."

::" ILl UJ
(.D 2: :_"
I---u I---I

o0 _
ILl P," /'Y

I---- I---

0 EL.
I'-- ..J '-I-
0

LLI LL1

.J <
0 1-- I--
0 CO O9

0

i

ILl
/
U
>-

U

i;j
(.J
Z

>

k--

rY

E

LL
0

Lr_

C_

LD
i

oO

LL

r_

M



m

u

L_

m

0

_::_Q ,4_ ....

..i t__

• • • •

!

1..__
0

0

f_4

t_

._ rr

_m

L_

e- I___

E "0

E'-

0

im 0



!

w

I-

n

Z

O..

Z
O

_.1

:>

I--.-
LL,

r_
U

Z

_D
Z

L.J

Z
O

N-

._J
Q_
D-

>-
_D
0
J
0
z
"1-

w

z

z
_D

¢/)
L_

>-
r_

Z

._J
ILl
t_

m

I--
Z
LLI
Z
O
O.,

O
-C.._

Z
_D

l.J.J

:>-
t_

Z

J
W
r_

L.LJ
Z

Z
I.I.J

Z

O0
LLJ

_j

:E

Z
>.-

0

L_

r,,-
0
O'3
CO
LIJ
t_
0,.

0

L_

0

J
,,<

l.-

Z



¢s"J
...i
,,:C

C._

>.-

14--
(]3
1__

,=C
r_

|
t_
C2
I--

Tm"

i

14m

!._.

t_
I

t_

!--

I.C'J
I

cC
n_
ILl

CO

00

n_
ILl

C_

|
C.D

tv

LL_

14m

X..--

r_
I

C_
C7)
Im
im b

0
x__

e_
II mnlll

¢S'J
"" (J)

1.__

C.3 .,_
,i,.,w

Z

. ..j.w

m

¢/'j

,cC
¢j"j
-:C

C.3
LL
¢/'j
!m

a3

im

x._.
_C._

_3
m

mmmlm

C_

£=
imlllmlm

,4,-I
¢j'j
c_
C.3

C_
IJ imnlm

4,.i

x_._
(]3
e'_
0

.i-.m
C.3
(]3
xm

II mmlU

¢.3

C_

cn

o
llm

¢t)
¢j'j

ummni

E
IJ, I

G3
¢S)

II glml

C_

(13

iim

ILl

iim

,4,..m

x__
C_

um

L_
C2_

.i-J
(23

C_
k.,,

_0

.i--I

i--,



w

=

w

= =
v

k-

Z

1

L_

L L
I--

I-

,--I

I

Z
0

I--

LIJ

LL.
O0

ILl
CO

O0 0

,--I

Z
O0 0

O0 W
m-

_1
LLJ U

0
LI_

Cq I

L_
0

A

_ -- Z
r_ i- o

I-- _K _= o
LU --

> 0 U l

X _
0 v I

z I--

o Ll_
I-- LU

_ LI_ r a-
W k- _

cO Z Z "_

X _ L_J



- 2:
O3
I--
Z

UJ

2

C

C

w

"I-

I--

OC
O"t,

LI.
Z
LI.

03
I--

Z
C3

C

I I I I I I

Z
<

I-1--

r_
0
CO
O3
LLJ

0

C_
.J

r,,"
0
0'3
0'3 LI.I I,.I.J

t'_ Z Z
tY 0 --' ""

_" 03 tY tY
0 _ _

_ I'-"-- I---



w

r

Z

>-

C

!

I--

I--

>.

IJ.

Z

Z

C_

Z

n-

t--

-r

Z

O0 ..I

-r- -r
I--

Z co

I- r._O
z

0 u_l
Z
Z

LU
_.1 "t-

t._

I-- ,--.,
C./D :_::

I

O0

0
0..

n-
O
t-
O

Z
(_0

LLJ

Lt.I

0
__1

0
Z

0

LI_
it.

..t-

'to-

O
-'r-

i

Lul
x

c_

o
___.1
IJ.I
N la.]

Z
1-- n_

n_ Z

_:_ 0

0

Z
0 0

0

I--

0 Z
n r_
_: Ua

X

Z Z

Z
n-

O Z

_J
.J

Z



E :

L

v

>..
I-

Ll.

k-

0
b-

oo

>,

2

cO

>-

Z

_1
LIJ
rY

O0
U

I---

0
U.I

"r

0
ry"

Z

Z ,--, _ LO
I-- Z Z

h-- .-.J 0 '_

IJ.I

._J

Z

14_

CO
O0

-L_
--.I

0

CO

Z

k--

0
_.1
_.J
0

LL.
--J z

.._1 _ L_
0 O0

v L.L

CO
O0

I--
CO.

Z
0 t--
,.-, >- Z
k- t-- L_ 0

_:1 ,-- _ _ __1

cO I-- _ LI_ I--

._1 ._1 ,-.-, --,

0
co

I._
ty

:r"
0

r_
-r

"r"
L.O

-r'-

LI.I
Z

I---"

O--

LI.I

"r

--t-

_J
0

I---

0

Z O0

._jr Z

I.IJ

--, 0
k- I--

0

Z

I,I
._J

Z

Z

L_
O0
0
....J

w



= _

I

km
v

._1

oo

L_

z,

L.L

>-

O_

Z

..J

O0
I--
a.
IJ.I
U
Z
0

>.-
..-I

I--
Z

--I
0
0

O0

ILl
1--
O0
>-

3=
0
._]
I.Z..

>-

Z
0
0
LLJ

Z
0

I'-
U

LLJ

ILl

I.LJ
._.J

CO
(_)

Z
>..

0
I--
0

0
--I

I--
z
ILl

L.I.I
t'Y

C_
ILl

LLI
Z

Z

ILl

L,I.J

1..I.I

C_

Z

C_
LI--

LLI
_.0
Z

-r-
___
x

k-

z
o

k-
<c

c_
z
<c

o0
i.u
c_c

i_u
c_
<c
.J
c_

k-

__J



v

r-

09

Z

III
tY

LU

I--
Z
ILl

O-
O
..1
ILl

LU

>-

O
._J
O
Z
"t-

I.O
I---

LLJ

L._

LLI
"l-

...J

I-.-

LL.J

Z
O

h-

r_

LL.
Z
O

W
I,I

LU
r_
rY"
I.=1
LL.
ILl
r_

C__

I"-

LU
>

r_
r_

>-

._1

GO

Ill
LL-

Z

O3
LLI

>-
r_
<
Z

.J
LO
C_

C__

_--
Z
Ud
Z
O
13-

O

Z

LLJ
Z

Z

LU

IJ-

n,"
LLJ

>

Z

GO
LO

U

Z
)-

O
r_
ILl

0
o_

t_
r_

0

L_
t_
0

U

-J

Z

F-

0
U

GO

_J

09
09
0

t_

F-

rY

t_

O0

Oh
Oh

Ll.
0

t_

0

t_
LO

O3
09

t_

0

Z
W



q_

CD _

OC_ C_
CO

q_ fl_

L

t_
C_
a_
m

m

mini

Lu

Lu

v

w

z_



w

G_
Ccl
a..
>..,

ILl

/

ILl

Z

tIC "_

t
m

G_

/

-I,-J

X
ibm

_E

('U

114.,,.

t_

tU

iim

I._

|

L.-
em

,.,_. t",4
t"_ Q

,..,,IDe',,.I

• -.i r_



,---t ,--.t
C_J

v

X

LL

U

O0

o0

m.-

_J

m,,
LJJ

o')

>.-

oo

mt

Z

L.J..

W

L_-

m.-

LI.

c_

C:)

LO

I--

h_

!
L_

IJ_
I---
CO

U_

c_
h_

C_

r_

L_

L._

0
..J

I..1_

LLI
X

,--'t
1

L_

L_
l_l.,
I--
CO

c_

O0
Lr_

i--
U

I

Ob

LI-
b--
CO

LO

o_

L._

L_

0
_1

L.I-

X

I
-==-
L_
C_

I.L.

O0

O0

c;

C_

1:3_

m_
0

..J

0

I.l.l
...J
_J

I--
o0
Z



41--

W _

A_

V

_J

r_

J

q_

cj

I

I

1

I
I
!
I
1

I

I
i
J
!
I
J
I
1

I
I

I
I
I
!
I
I
t
I
I
I
I

I
I

_p

c_
w_



hrh OK) _C) C'_

c-J ,-_ cn" _ c_
(_

,,<

o')

._.I

L.C)
L._

U.I II
C...)"-/
,--, L_
rr Iv_
C__

LL.

W

CC_

,--, ._J

,-..-,o')
•_- Z

...I
,_ U.I
(.-) Z

rl CD
>- Z
F-- i,l

LU

C_

Z

LC) L._
C',J _

Z
F- "_ I.J

k-r- ._

L_ L_

,--, I-..
L._ LLI r_ U')
L.L Z C__ 0
C/) ,-., (....)
I'--'- CD

Z Z -
Z

Z "_

II

(...)

CZ_

w



r _

w

>

_3
%

i.wr..

_J

<3

I

I

I
I
I
I

I
I
I
I

I
I
I I,.

I
I "

I
I
I
I

c5

Q_

m

c_

_u

LU
c_

I
C)

c_

, !

C)
%

I



LLI

¢,o

m

l

m

s__

v=J

oO

qlpln

_=

LI=I

C_

LLI

_=
ILl

0

C_

c_

X

"Z

c_

0

-Jr-
I--

0

c_

0
i

0

_imm

i,m
c_
_=

,11,,=w



r

L

m

m

U'3
,,=:

m

O

t:=4) .... _k_ "-" "-" "" t=
LLI

t_0
O

m

O

G.I a3

I,.,,

im

O

O
m

(_3 C)

_: .=

O
m

r._ J-- ::_ a3

::_ 4-,
-I_ a.1
,c_ a._ ,.-

o
u_

g

Z
,,:x: a..
,_,_ ,__

Z=
a._

a3

o

u..J ,,_ a3

IJ.. L,J f"

a.1
s::

111

l,.k4

um

,,:_. c.D
iJ_ ('3

o

"': r.,.



c_

u.

I-

I.-- "r-
Z _ {-.)I

,.-.-,0 i

Z_

I__ __ -r-

zw_

z_ _-
0 z_

÷ _-_ +

-4-

i _ I i +

-I- J I ÷

0 '-*

z
_:_ L..L_

c_

Z

L._ Z
0

c...> _'_ _ _ "-r- _)
L.L_ ,-, ,-_ ¢.-> i--- _

0 _"



!--.

U')
IJ.I
Q=

-:C
IJJ
L,_

m

L,J

IJ.I

L,_

L,J
a..

IJ.J

\
\

r_ t'N



LL.J

JmUH

oo

o_

t._ L_

t--

J_

,.-5

L,m

L_

qSmm

L.D
qT_

f_

t_

a_

!

c._

iJ,.. _o

0,_ rl

• m q4q_

Im

G3 C_
u
w _

•4..i OJ_

O0 L..

_ r'-I

Z

Q3

0._

C.3

¢._

jD

_0
O_

1pro.

(.0
4..t

_E

D..
Li.I

q,m.

oO
o_
qWmm

t"

O0

E
I.J.I

f_

i.I.J

C_

9row

!

rio

LL

O5

O.3

_0

Z
am
LLI

"7
c.o
c_

LL

a_

_D

o

r.w

a._

v-

b_
J_

L.I.J

i,D

o

im

E _

_ o_

/I,m
:_ 4"P

O_ _
L.J °m

t=. s::

m

0

im

o._

o

b_
4"

o

0.

E
o

0

_J

Lm.
j--

J--

_D

0
in

4umm

0_

0

,6,.J

L__
C_

_n
LD

Ct_

t_

I

i- I p_

_ w



L_

m

t

!..--

0

W

,,,,,g

v



C_ oo
c_

_E

ao z

Fr_ z

c_
c_

c_J

i

I
ImL

ll_ _
0

/
J

c_

_o

_z
0
C_
0



)

j...

[
!

_ -

i

I I

0

Z
0

_J
_-- r_-

Z
0 F- 0

-J LU

LU

LU Z

0 -t-
r_ (.0 C.O
Q. ,c_ ,.
_- O: UJ

-J
0
r_
I--
z
0

Z Z
"-" 0

z e_.

0 -J _0 ,_

_ -J _ Z
0 :E I-- L_

Z n- _ "4 O.
0 h-- or> ,-- Or> _"
¢_ Z -J Z 0 I.O
LU 0 _ _ n

t_ .... 0 Z

n- !.--

09 E ILl _ _ ILl

LL _ Z .--I Z "_

0 0 0

Im
LLI

U
L.LJ

m
':=E

=C
W
b-
OO
>"

O0

I-
LL

U
ry"

0



w

o

LL
r_

m

LL

c_

II
r,"

_J

i

C_
Z

Ill

o

_ _o_

i

,,Q,_

t_

A _ Z

z_

r_

z
o

q_

t_

L_J

_Z
-ml..

_m L_n
Iw
!

Im



J

r--

I •

i

,2

/z

I '-

I

C

-r

Z

K

u.

C

z

U

uJ

z ,_

co
Z
0 LtJ

I--- ,_

_-- u.i

,--. Z

k- Z
L_ 0

Z L;_ --.
,_ U_ F-

tw __J L_
C:_ _ tZ

o9
U

z
>-

0
n-
UJ

0
U.
n-

0

n-

Z
-- k-

CO
UJ

_j n

r_- o0 I-

c_: L_ _t

CL 0 Z
Z '--'

CO ,-- :_

I I I

0

O0

0
Z

n-
L_J

0
_J

U.J

,--, Z
_ W

L._ -J

LIJ
1--
09
>-

CO

I-
Ll. "

.--J

-r-
(_.n

:::l:::

LI.J
(...)
Z

:>

0

_l
1.1_

LO ,--,

n- '¢C
-.J

C_ Z

r,-

>_5

i

ILl
(,.)

Z
Z
ILl
0..

U=I (_.n

n, n-

._I

._j _-

Z
0

I--

I--
Z

>-
I--

._I
l,=--m

tj')

_J

Z

I--

Z
0

__J

0

>-
_J
_Q

co
or)
0
D_

oO

E
L.9

UJ
UJ

C:_ ,--
U.l C_

--J

i--,,I

c_
l.I.J

U3
I--

CO
0

%--
0

0

09
C_
0
0

t:l::

IJJ
(_n

Z

.-J

Z

,_ z
u- z
_ _ ua

ILl _
-J _

0 --I --'

I I I

l--
ILl

1,1

C:)-

v

co

LLI
I--

>-

I-
LL

n-

n-

0



ir,-

U

0

o

e--
0

cram

L_



w

., r_ :

v I .

,,i
_J
-r-
v
(J
C

I

>.

C

i,
r_

>-

C

z
212

Z
0

L_

W

<

z

0

k-
<

F-

a-

_D

--r-

_3

p,-
U

uJ

(1")

Z
Z -"

--, I_ rY

Z_zC.9 c_ 0

:3= W< k-
>_--- U<
:D> .--X

Z LUl I I-"(_::
< Z--J _:--J

_:.J t---"1

<
E

..J

Z _:
0 h--

cO rY
_J LL]
o -J

_- < :=
Z
0 uJ "'

L._ :> :>

uJ _- I---
:> u ,U
•-- < <

u
_E I I

0 0

Z
0

L)

L_J

-r

ILl

J
<
I--
Z
0
N

0
m.-

< I-- co (._

_.0 0 _1 _1
__ u_ uJ

Z
0

m

co I-- .J _ -- L_
CO _ Cr_ J I'4

UJ ILl - UJ _ I

k- .. n 0 --' _
D oO < 0 :> P_" '_:
J 0 -J _1 ,-- _,_ I--

0
I _ I I I

0

(J

uJ

Lp
L_J

EL.

oO
:E
iii

00
>-

O'3

LL
<
Pr-
(J
fY

'=:E

0



I.£..I
I_I_

u_.

Ell

I

O
O..

I--
Z
1.J.J
Z
m

I----
Z
O

LJ.J
I---
Z

N

I"--

o_

I

LU

I--"
Z
I.I.J
Z
O

O
(.2

Z
i

_.J
i

I.---

>-

O

r_

c.9

c..0
Z
i

Z

...J

._J
I.J.J
(__

Z

._J
O

Z
O F--

Z
I--- O
(_) __) Z

IIII

,_, "1"-
r'_ (.2 Cr_
Z _

_ Z

I--
-I-

ra
u.I

>-
I.--

Z
C) C._
__Z
l----

e-_ b-

u..



w

X

w

LU
Z

[IZ] _

<=

_ _ t_ I-I-

(.0

LO b_ I I I I

I._

III _,

X

I l.ul
Z X X

! u.l

>. > 0 *--,

LI.I

.i



w

w

"v

I-I
I.-.I

_.o
r,.-t

01

I#,_

_rO
°_

_o oo oo oooo o eo
O_Od b '"_ "-oq _ 00J ''''-m" c_ Od 00d _ Od _

_ OJ Od Od Od Od Od ('_IOd Od OJ _

_D O0_D _D _D

O0 _._- O0 CO CO -,_" ,-_ ,-_" 0 -.._.
Lr_ [".- UD Lrx Lr_ [',--- L',- ['_ CO

Lr,, Um 0'_..__ Lr_O0 0.-,_" CO OJ UmO

°,-I
r._5

r

._ _ o
I.t-x

0 ,---I

'4"_'_ _k_'_'_''_'_' , , ,_,,
0 O_ O_

c_
I

d

C¢3_

0

e...l

_ ._
m t_

*0

cO
t_

!

I



--,v

C

LJ

I--

c

L.
7

I-
(.

!

I,.

L

O0
C")

0

@

O; O

ii1 •

c,l 0 _
_ _ 1%1

 Ood.L s

I
-0

0

ii
!

(N

0



• A

"_LA 24

i
1

_q

.8

I I u
• i I _ I f

MOOd/mS

]
! !

c;.



_ v

_m

LL

C_

_J

I

N

z _

/

| !

v_



v

I

o
I!

I z
i<. N
i I:C: .

tO _ 1::1

++7

.HA ' i

"+ : ,

I

+I ,i

I!i

, , . . q •,, !1
, i

I I ,,{

_ | i :

: "w " : _-_ 4 I

I , i l. ., "P ;
i

:i _ _,_-'-2TT
I I

_. ,

(_'III_I"N I_'_S l::13d SIN_O) OOG

L . : _ t

: ; i l

i d 'I

, i , ÷

. ( : 4

T -

I

4-44-4.
I I ! t

I I ! ,

! . . .

, . : : 1 i t +
I t I I
I I I t

..... | ! l i_ l i

I _ i i

• Lt_i _ ,.
• i

{} ,{}



I I

,, 1 - # • J P i1

I I

__ _,"m_m_ .'" _,_.,._ .._.mm_l_

I

t

i

t

_ i,, :

(3711A1"N 1V3S l::lad SIN::IO).OOQ

i -



O

_ ,--4 _ ,--t L_ N'_ _,"_ C_

C_

w 0.
n,

U

k-

I

LLJ

o3

I---

O

O

C_ C_

O CD

C_

r_
I_1_1

LIJ
60

0

"1"

rY 0
I..L
d:_ O-



v

Z

col

Z

co Z

I-
Ll_

I-
f.I_

I_ I-- -_ -- L2 Z

Z Z I.U W < I-- --J

CO _

0 0 O0
O0 LC)

0 0 0
0 I._

I--
cO
Z

Cr_
__2
CO
v IZ_

Z

w
co

z

o_ co Z

_ _ _" o



I

I

I

I

I

I I

L, J,,
\ \

i J
I I

II I
ili
HI_
"i I

!

I II

I

iIl
I

I, _,
\

\

\ \
i I
I

I I jfl

,II
t l
II

Ii , l ,I I

"7

G

a

'7



c_

1",4

¥

m

_. (J_

C_d

fh

"< |1
II

i'
v)

iI

I

I
I

"1
I

t

_]

/ /

I

i !

I t
[, t I

i I !
I

I I I I

"-7

C_

"-7

(:7

E7

o'_v'_ 0_"



-

r

mm_ _

"7

_ ww!_Im
_m

C_

Q_
L-

_lum

I 1

oo 1\
\

-\
\

Vlw

÷

÷ _
C_
G_
l.--

im=m

÷



(

C)

"J _ LI..

_" I )

................. iI._ ,_............... _. _ , I__ l_i_

,,-, _ _ i-_ I_ , ,_
.............. ,- ................. o <_ , ILL

........................ _' .................... k .- - .... t'- ._ _ I

............... r_ -_- ............. . "' Wl IV,
= -- \ ..-_> il_

.............. _ .... _ .................. \ "; ,_,i _.'1 '< "

.......... ",, _. ......... . _,.,,I. i c_l --
.x.., "_ _/ .',_l ,

...........__ ........ ' _ _b -I
...................... _ ............... i_ C_i_-

..... ;_::_. |. J I ......................
W

.l.u !.1- t_ ....................................

<3

I.,. ....................................... " _ --

............. i ..... _ .... <_........ ._
i..-I........... _ .... 3 <_ o <.J

I

i ...... I-
I

-tu _ .............._.... __ -_, .......... 'el _ - _

e. _ ....... ,,__ < -'-" .... '_ _' .,., -- _ ". ._ ____..; _ _ _ _ -2 "

_--- --"--_--:--__ < :-.-v ...... <3_- \ _" ......r[_____........... _ -._- _ j

....... _- _=_
....... _ v_ _ "_

<__p _-



I

,%

o

<

¢,

z

_2

÷*

t5

I : I

,: 2_Q

.i!!!:"l!:::i!::!i

"-':T-:'"

.:i:: i:-:I-, 1: :i: i{it!ii: 7::;ti!.
:" I:: i..:: I

......
:1": . ":

...... :] :.- 1: :: : l .;: .; . ' .:. ::
....... t ....... :l" -_..-,a " t .......

_- ': i :, I : • .l :. _l , ' : _ : : ,. _: . .'........ •.....t,-I .,,::....._ ._ :._. .,..., _,: ........ _ _........,_. :.:, ........,::
...... ,... ......... : ....... ...:...I .: .... l.. :--I ...... :: ' I ........ ! ..... I ..: ..... :.... ',.. I ...........
I



-4,

o
N

-T-
,i
&

II

=

_=

7

t



• C

- i

i

o

]

-i

=

r5 .'-

T

3

(

I



i:
v,,

I

I

iI

L,

=--.__

i

ti+

.4

(

:: i ].: i:"l i - '_..

' I : i

• • i

r :iI

i.J. .

I
i
i-
i
I
I

I-~-

!:<

.;,.--:--+:

@I
. t

.... _ ...... :i:;:: : : : :. : . " ..... i ......

*" ............ l ,_____ ._ -,-.--.4-- --_t_ ": _..1-'&_. °T--" "-_ "" -_"T:-i,:: 1+ --:"_',_- --_--i -'-- "_'- +

'": : _:::_ ....i....................................... t:"'-

--':::-,,,'-b::-_.._. ::'i-:,:1--.: ........ -:-_--":r.-::--- .- -[:_ "3 + . 7 -.::7::

! ._,.,T:-l:_--i-7-1...... ::,::: :2::+:::: -::,:::: : +: : :I::: :::: ::.: ::-.!::::111.::.::....... _:::_:..:.......iii::l::_:;.:_i................

-q_ -:-q_._-]-7!:'--' :::_:_::Ii:!t!:l::::::::::::::::::::::: I --::-+::::I:::_.-_:I:::!._ !X i_::! +::

...... !::::i:e qi_77.. >-._,:t_,'
.oo= ...... +o.

::.+ :::'_:::i +.-i.:-: _i:-:':i: I::::::: :i:::';::: :'::_::::I:-:';::

I-" ]

:!! i

fO : i i:

--i-ii:
: I

F:i .....

---i-:-.!!i:

. '. [':

i !::
-7:

:: .I ": .;

:'-'-:':-:: i:.: .......... ; ....... _....... i .... :+.+................... i ........ t....... "l.:.: -;;:.::;. i::;:

I-: {:-::i:::: ::::i:::" :::::::::::::::::::::::::::: ::;:I:::" ::-:i::::'::::,::: .::'t:. ::::!:::: ::::]::: ; ,_:.................. ,_ -. ,t ....... 1 ........ _ ........................... 1 ................ !

============================================================================i:::-_ :i:.-+ .:
.::_>: _!::._ ==================================================================================================

--i ............. "I ....................... :._ .............. _ .... _ .......... +'':L ...... _ _. --.--+-._ +-- +

_+.. ,-m'_...:: -- +-- -I ..,.-.....i--_:_::_:i:""_::'l":"::;'":i.,: m_"::_ I':'::;:+ :l::::i++:: :--::+: I_'__ !::: :; ::_:::':,:: " : i':;

..; ................... i ................ i ........ I .... i ...... : ............. ....................

..+-",--:--C_.- ................. :-1 ................... • ..... :- -:" "

...... _ ....... I -.! ............. _ ............. I ....... :+-:_ ::;::-" ":::_::+: ::':':+ii ::::':: !:::: :'::: ::.-'I ...............................,.......,,+::,:::+:::::::::::::::::::............:.,:.... , , +..............., L

,, l ....................... _'_ ..................... +.... J ........... "++......... +............................. I+AP.... ,..... _ ...... -.:i .......:::::: ::::1-:: 7+:.l:17:.t:.i

.::;I:::: :::-i}ii: ::.:;::: :::;i;::: ::::':::: ::::::::' :;-:_:::: +:::it:-: ::;:!:::: :::: ;:: ..:;,::.,_-__ rq _ ....,, ...........:.,+_,L,.+:::l+,,._1:_,. __._,

i!_:!i'_ ::i:i!:_£!_:+_t:::r:_:::_:_i_::xii_i:_:_i:i_i_:.::;itii::_:_i::;_:.!_/:;i_::iii_:i:.:_;!_i_/:_i:/._:_;_i:::::_i:l. :;..;
, :: ,: _t--:+.t ......._1 ...._ ........,. 1......_.. I.._.::-t::1:!:.:.::::i!:il . :.:2

: ';" ::;:":: ....... ' ...... ' ........... ' ..... _..... ' ..... _.... -: ::::-.: t : " 1 ;

--:.: ::':.:::: :::i. :;:::: .............. .:.:_i:-' " '_._::":': -:':".. .:,.:__:_:.: ,;-I'-:-:-.:.:.;;;---_:-+; ;...... t

:: . .--7 -_'--::.... :- : . . :--'T:'--7-.---T::::--:; `_: :.-.:..-i...+.:. ":.';' .......''-'-'-'-'-'-'-'_-'..... ",-_-.i.!-I.-:: ::::;::: :.! 9"::-.': : , !



LIJ

0

,,<

e w

C_
t--t

O0 O0

L._

,---I ,--I

O0 O0
C) 0

C/')

I.iJ
-- co

0

-J

I---

I-.--

ii

I

IJ.

2
C

Z

I.i.
l--
z

°j

F-

IJJ

2

c-

-l-
u_ 0

0 0
ILl t_

n

°

o

Z
i,
r_
r_
w

0_

F_7
I "I

L _'..I

c_

0

-r

0 0
ill r_

"1-
U

0

I--

co

0 Z
0

I._ I'-

rY Z
u_ 0

0

._1

141

,-I .-,
n,,"

Z



t,,._ ¸

_j

EL!
,,,,,.J

>..=

>,.

ELI

G,P

i

i

!

i °
• T--.

,,-;.

I

_, ®
r_3

C,_
L,_

I""

a_

_0 --"

i

i

O

|

, ,-;"

|

a,3 O,P

03 L'_

0,3

O

L_ _ m

Z

X
G,P

_3

I""

CO

O,P

L,J

P
OD

O

{J'p

t=

I
I

I
I

r"-,,
I

I

I I

Z

ELi

o

!

LL

,.= ,,.,:

v

O3

_m
O
t_

i

.4..0
O

p

Ob ,._

i

.m
X ,_b

_ .,,,,.,

t_
,m

t= _"_
O

O
,4.,,0

O O
z

O

I-"

r,,,-
r.-,.,

r,-
G,p

L,_

_=

a,}

,m

r,,,-



Q

%

!

i

b

! I_ .....
I m

)

i i I I

--d

q

"h
/ 'L

d

ll _, II

-.4

%

a k

|0

%

%

½

C5

k5

%

q

, )
! i

L

m .
__ .__ L_-_ -- i _"LL_"='-

' I
t
i

tt

(
• _ IL

I

d

-.1

i

_5

= " \_!
i

\

' I:! \

\
t

1 I 1 "

_5
_5

t.rs

_ 5..

Ua

_5

(5

t_

"M

t_



o_

c_

C
f,

Z

Q_

z

I-

ILl

IJ_
LI_

u')
IJ..l
Z

z

ILl
X

Z

U')

Z

>

or)

_.I

I_L.

--I

Z
0

I--

0
I'--

0
I--

L_
>

I--

_I

Z
0

I.-=

I..LI

0
I--

Or)
IJJ
Z

QO
Z

I--
O_

X

I--

D_
U.I
&,*)

ILl

LU

b3
ILl
Z

1,1

¢3
ILl
X

=EZ

"I-

I--
Z
LU

O.
0

LU
;>
LU

0
Z
ILl

LL

X

_Z
k-

Z

t--

0
"x"

z

co

0
__1

I.A.I

0
__1



z

I--

0

_4

Z
0

!

Z
I

r_

i--

_E

r-h
I--"
_'L

(--) LLI V'_

0 Z "_

°!

m

r._)
i

m

i

Z

"n-

m

i--

I

Z

.-I

_ 0
m

O u 0 .,_
_ _ 0

0 0 0 0

c_ d c_ c_
Z z Z



C_ C'.J C'_ C'q
C_ C_ C_ C_

co
uA
re

.J

re

O

t.O "t_3 LD

o6 o_ o6 o6

X

Z

2
LJ.

i,,I

O1

t--4_

[J.J:

X

E

.J
J

o_

o_

£/3

Li.

ee

UJ
Z

n-

-c"

C'_ _ C_

I I

Lrh
LJ-- LJ-

OO

"o

e_ n,

o >-

._J
w

.J

_J
_J

co (.9
z z

0



Wl

L__ L.>I

C.o

ILl
/
/
uJ
L>

z

Z

O0

LtJ

LO
_J
._J
W
(.J

Z

LL_
0

Z
0 CO

I-- 0">
>-

._J ,_

> <C
I,I

r_
k- uJ
Z F-
w F-

z .-J
Lo LJ..
r_

Z
Z

Z

N
N

ILl
CZ::

LO
Z

..J
O-
n"

GO
I'-
Z
W

LLI
Z

LL

W

Z
0

I--

_J
_J

I--
cO
Z

(..o
Z

N

(/)
W
C_

ILl
Z

...J

r_

LIJ

t_
z
LLJ
r_
IJJ
LL
W

CZ:::

_'_.

Z
0

-J
--J

Z

I

Z
0

r_
W

Z
0

Z
0

Z

Z

N

L_J

W

z

_J
o.
r_

Z
0

ILl
._J
..J
LO

Z

C_
LLJ

C_

_J

Z



o

,m.,,..t

Z t,-,.,..L

=:,1OF

L.I.J-

--',JD'l
a=,,,,.]

t'Y I,..-_n

w ,_,',DI
I.-- Z[

t-Ji

iT" _•,,..." i

i

Z

_z__

'7__.

b

i- i ' i -| n- '1 0

"81 '_311N7-4 _0_ 117VN3d 1H_la/A

0

0

"_4

[0

I-,
:3
0

X
0
",,4
ILl --J
Z •

8z
Z

i.- (J
ZF---
i..I,J



(.D
Z

o
I

0')

co

w

c/

w

r-,-
,<

>-

z
O

1--

00
O

El_

w
co

rF
O

W W
z Z
< ,--,
..J (.9
Q- z
t._ I_L.J

Q

_ Z
0 la_

cO

I--

L_
-.1
-J

Z

..J

L_ _

t--
W W

,-, <

Z <
La_l _._

W
Z

Z ,--,

n ,<
x

I L.J

w >.-
L/3 I-

n

L._ L.L_I

I'-- Z
,< ,<

I--.- -_
Z -.J
¢:_ ._J
I'--
u') LL_
Z

CD
CO

_.1 •
LLJ ..J

-'r-" ..3

O3 I-l-
ILl
....I
-.J Z

O3
LL. Z
O O

Z I--
O ,---,
,---, C3
I-- Z
'-" O
CO
O

El_ ._J
LU

LU
03 L_L..

UJ
_" W

(3_ 7"-
I'---

W
Z
¢.D

03
1.1.;

"r"
I--
_D
Z
LLI

I--.
GO

LD

03
<

1.1.
O

"I" w
_- w

w cO
>
O _"
_:_ w

t.--

W -J
C_: LL.

<2_ w
I.U n.-

oD
._l w
,< _ --
_-, cO

I.U > Z

_-- Z
O L_

._1 I--

_D ILl ,---,

I-- W I---
OO t--

W n.-
{D _ O
Z LL
,--, CO

::3=: ,< CO

<_ .J

X ,--, W

<:_1

__j

L._

L._

I-

X
L._

I._
_1
N
b4
O

>-
n..
<

c_
u_ 0
0 :E

7
0 _-_

<
_D
0
-_J

_7

0

C_

O
L_
,-.--t

,--4

Z
I.L.

t-- C:)

W

F- Z
Z _
W tD

0

Z

_ Z

7

Z

m

,---t
.4-

+

0

+

W
..J

>-
I--
Z Z
LLJ _:D

03 =.
CO
LU

u')

0

w o3

_ Z

_1 0

_1
<

0



J
LIJ

v

I'--

[-- I 0 _ 0 0 0 0 0

E.

I:

-n-i
u- I

ILl Z I
W ILl

,--, O0 _._
(_ C_ Z

I.LJ CI- C_

F-
LL.

I

_ ,_

I ..I ILl CO

I,--
LI_

09

I

W W _- I-L.IO0 W _ - ¢I_ _ CO Li_l -r n-
•--J .-J "_ 0 --J _D _ 0 :D

0 O0 C_ ,-- 00. _ CO 0
_ I-- LLJ _ (.D _ I _ _"

-- _ W '-' _ W 7 _._ :::_: _ __ W
0

oO co

_9_9
__J co I I

I I-- -J
-_ 0 Z

I-- Z (.D

Z CO Q.
I IAI )-

W ILl I
7 l.U
,--, _l. l_i



!

0_

2
v

II1'

n
r_

z

C
r_

u

L_ 001

_' 0 0 0

IV7 L_ L_ - ,--I I---I _ 0 I__ 07 O0 1'4_ Oq O_ IV7

°il

:_ 0 0 0
0 0 000 1"_ C'_

0 0 0 0 0 LO 0 C_ 1_..

il 0 0 _

C_l _0 00_ 0,40

O00 0 O0 C_ 0 _0 O0 _--t 0"_ Oq O00q

0 0
0 0 0 0 O0

I._ 0 0 - O0 f_ 0 00q O0 _._ O00q -._1" 0

0 0
0 0 O0 O0

0 0 0 0 01_ 0 OqO

0 0 0
0 O0 0 L_O

O0 O0 00"_ 0 O0
O00 0 O0 L_ 0 0 I._ _--I 0 O0 O0 L_

I--

-_1

l--

IJ_



=

m

m

00

o_,

LL

rY

F--

k-

0 000 _ O0

_0 O0
0 0 O0 C_ _

0 0
0 0 O0 0"_ 0

0 0 0 0 Lr_ Lr_ 0 0 N'_

0 0

O0 O0 0 O0 _ L_

i

I-
LL.

E I
_--_ .0_ 4

I _ F- -J LU L_-

.J _O
Z _ o_ I I LU I .J

U LU CO I

CO ID. .-_ LIJ I-- _ " _ Z
CO LU >- (_0 LO _9 r_ F-- _ .-_ CO

CO

_J co
I I-- -J

k- Z (.9 (.2

Z O0 _.

_-_ _

UJ LU I
Z "'

_0 O0 LU



r .

n

i

-,,,,,,j

,,wj_

U_

w)

LU

Qi

u_
_C LU

i

tu

c_ v}

I
I

I

I

I t

I I
\ \

I
I

I
!

t I
I i

I i

_I
I

I
I
I I

i
I j

• i ,, I I I i

Q_

G".3"BH..y'o6r7

S'I_nO_



y --

q

_j

%
q

P_

u

qJ

II

I I I

i
I

I
I

I
I

I
I

I
I
\
\

\
I
I
I
I
I

I

I

I
I
I

!

%

g'l/7_'g_7

_'V l..glO g



ff'_.l

LI-II

X

X

Z

M.-

It.

I

t._

b---i LL

i,

1
i

P_
I

L_
0

ii
k--
O_

v
0

CL.

k--

rm

_D
Z

CO

GO
UJ

I I

0 0

C_4

d
,---! ,---t

I t

co (_ C_J
I,I I I

0 0
,,, _- k-

n- Lr_ LF_

0 ,--i ,--t
_J I !

_J

0

z

uJ
0

t_ J

z

U t--

W t--- Z

1-- 0 Z

uJ

uJ

I I

0 0

I I

I I

0 0
k- k-

O0

M
I I

u.I
F-

V

u_ -J

_ I-- Z

W u.!

_- 0 Z
Z _

_J

(.9 Z

> ,,



l.-

u-
W
z
w

z

Z

Z
LLJ

W
Z

Z

X
l_J

W
X

O0

m

il
0

l--

W
Z
w

Z
0

k-

- I_ ,---I

,-4

,-4

Bw

Z
"" 0

1,1 I--
Z L)
r,,*

r:_ "'

U ...J
I-L. W L)
C/') _ 0



_F7

I

C-

w

_w

I- f

L_

T_



r.--

.J
m

_'O/o.___n D _o __o_ 4



t
W

L)..

Lt.

t__

¢-w

_D
Z

:>

W

1,1.

0

>.-

"7

e¢

cL.

Lid

t_ I l, I !

v,,-

X
0

rr

tad

_0

IN3DU3d ,_ 853DOR8.40 A£1"IIBVSO_I¢I



, = ,

L_.I_

T ,

k, l

\



r.

r

v

v

w

k

(3
©1

_ ,a C'
t_

,.z / _/ _' _ _'o 2/d'



w

"ltl %

>,,

t.,

t_

>,,
I,,.

.,,I

_J
I

<<7

t)

¢

,x

x,

,"t

_J

eo

N

r_
" ltl _



LL.

q

%

N

Lb

X

/

I _

Z

° !
E

: i

F

.d



..._- Oh Lt_

0"_ Oh Oh _0"_

_ hr_ br%

Oh 0"1 oo

J Lr_ ...._- C'q

oo oo oo

Lr_ ...,r C',J

c4
O0 oo oo O0 O0 O0

r-... CD ...'_

oo O0 O0

v

09

C

I

,- I._
C z

i, _j

_-_ Z

zr_

Z

!

L_

F--

!
0

_ Z

0 0 --_

0
c.) "I- uJ Oh

0 0 -J l---
Z ILl _ ILl

n,- F-- '_ CO

0

Z

_ C_

-r IJJ
,, CO Z

0 0 -J
W n- IJJ

P-- ,_ O0

¢'..J On !._

O0 O0 C.O

Oh 0"_ O0

cO

CO

0
n- ILl

•_ " C._ z

_- 0 0 -J
Z ILl n- IJ.I
,,, v n
r_- ,c_ n ,-,
n- !--- '::_ CO



J

m

t_
• v

r .

P_

LU

LU

W

J

%

I |
.I

_b

I

l II I

I 11 I

I .J/-,-/1v ._'bh _../-_"

I I
I I

v:

I I,, [

_r



l.lJ
_.1

LIJ
oo

0

I-I-.

LI_

O0 O0 O0

C_ r_ L._

C_ _

O0 O0 O0
0 _ _'0 ¸

>-

C,O

W
cO

0

I---

L.LJ

C'_

_.]

Z
0

I--

Z

I'--
Z

c_

L.t_l

LIJ
O_

O

._J

I--
0

h--"

r,_)
W oO

W

-1-
(._ o":,
W rj

I-- '--'
I'--
CO

Z Z:)
W 0

,--t

I_ I._ r_ Z
I _ _

0 0 _1
_ LI..I

(_) ,:::: O. ,--
I._ I--- _:: CO
L.t_
I---
O0

O0

-'-
c..)

il'_-, t '_ 0

I_C_/ O7 rY
m

I..-

m
cr_

I L_ ,_ ,.-,
_'- 0 0 _1 O0

W n," L_ W

w ....7" _ '_ _ -J



q

•",_ I

q

_r
t

q

1

|

¢

I

I

I

I[
I

I

I

I

I

l

I
I

I

'lII

I
F

I
I
I
I
I
I

I

• 7.z.N/ _ _d

! "
•"/.z.nW _IV/30_

"_,'voo _/Vl=_ O(g

"-I.ZNI l_,/vl _d

•l,wO<7 V/vI _,d

•l/VOO _t_"lE_noo"

"7J.N/ _IW_08'

I

I

_'/ON -/V..Z.O-I.



F
(

_4

....... j , ,

...., i ........ ,. r. 7. i...... '"
, I I ,

7--

' : 0 0 " "
0 G ....._. 0 0 .... 0 -

0 o o0
0 i_ 0

..... ' I I_ I I

i ! ' '
: ; ......... _ J + , "__

l" "I :" : i . ., :. : . i-. - :

i....................... -..... ,........... _,--:-;.... -'- ................... ! b_\\ \ _ _

i ! • _ : , . . .,z :_,n .... :.......................... :................................. w

--." .... : ............ _.... _... "-....;.............. ".................... 1_
_+. + ; ,. ; ..-- _ ;

l i : ] .'.

T-ti IZ Z-(I-i....7 t|. _ . -

; ]_,] ................... . , " ,2Z_".! ........................

-_' ,,a !-" ...................................................................... l",,-

'_ _-._ "_ _ ,./1 ..; ......... '-- 0

, tO __.1- ............ _",_,_ .... .... _o.r-z

I.... -- .............. w _ .... : .......... _ -
0 o

I

8 g ° S 80
m o _ _ _a

L - " I :



j_

J

l

J

t

z_ E-"

"1"

Z

Z

n-
O

0
n-
o_
0-

c:_

r_
0

0
F-

r_
0
09
0")

n

0

r_

co
o9
W
r_

0
--J

IJ

n-
O
13::

"I-

._ UJ UJ

O- _ .--

F-- C:_ z

_J Z LJ_
Z
,-- LL_

Z

Z ch

C:_ co n-
L_J Z (0
CO 0 Z

LO

I I
Z



©

r__

D

O

rd)

_,...,.

u

nD

.,,r.4 *

i,'-I ,-4

8,1

_° _ _

L/% "_ li g

'_ _,.-4 aP ,r,-,I_

II

:>

_" r.,4

.._::._ i :>_,"_

>f

_ . /""
_o

e-

@



1._J

4M

_p

. 0

,_j

c_

b_"

,-r

8
U

tO

r..)

c_

,,c:l

b_

0
U

8_

(S

l r.p

i. _

!

L/_ " II
0

.6 L,_

__+

.c=

\



:,_iii_•

Ly

..f..:

...¢

•o r_'

*_--4

_:-__.-----_W_-_"_'J :: _I II" I •

.__LI_ "_,'i_,_"_. _I'_:_i'
, "l___t..-_,:.lI-_-! _L-:.'-_I: .illl :it

_E '

_ ' _, .,_,_ .

o_ _

C:,_•

.. .. _

.° _:_ _°

•

r

0

(D

[-..

¢D

F.,

2

o



v

H

#

,gi

r.,

8_
r.,D. 14

.,_%

o [.,.,,

_4

.I-)

v

I_ t.I

d
,4 _4 _4

bD

bD
,,-4

- 0t_l,t,,ll?ltllttlttlt

,_,_'_. i_
,,-, . o_ or,.,

_ g a

_ _ _. "_ III _,,#'/ '



co
ILl
Z

_D
Z
W

..J

.J

m_
0

_J
Z

CD

UJ

Z

L_J
oO

ILl
m,-
q_
Z

ml

+

0

==D

ILl
n_

n_

0

0 co

_0 i,_
Z
--_ 0
..J Z
0
0

_l_ k1
O_

O0
L_J r_
rv" -_"

kl

"' 0
r_

,,, A

0 r_

Z
0

_1

Z
0



Z
0

r_
0

r_

"1--

0
Z

t_
0
IJ-
r_
W

O_

Z

Z

t_
0
t-

Z
0

I--

r_
0

r_

.Z

t_

LJJ
.J

i--

£/)

r_
0
z

Z
0

0_
0
r_

Z
0

0
F-
00

.J

0

Z

v

_-- _.J



Z
0

I--
<_
Gc
0

c_

_J

IJJ
U
z

0
LL
G_
U3

LU
Z

Z

I--'-

I.L

l

3

#_
==

E

C1.

Z G_

-t-

°1
+

0
-!-

133
_.D

LU •
--J

C_
n

+

÷

L._

-t-



,--I
I I

Dr_L_

c_
_J

1 ,_
I:L_O

co _'o0
D.,.I I I I .

0

!--

11
c_

c_

I

w

C_

I

c_
!

I

c_

oO ,-t

C_

I

C_

c_

_M O0 _ _ C_

0

F--

I

0

_J

co

0 - "I" = ( 0

0 X _-- ',_ '_

•--- _ = I-- 0

_Z n- _ UJ n-

F-- CO __, ,... "I"

., n_ F--

W

0
,,_

>- 1.1-
I--
,.-, I--
_1

ILl

II1 CO
0
m- Z

Z
I.a_l

--I
I--'--I

V



I

Z
m

I

,-J
IJJ

r__

Z

I

I

....J

-.J

ill

6 _



o-
o_

C

Z

L_
k--

C_

GO

L_

i,

n



m

m

I|

%
I



i

w



r

w

Z
I,.i.

ID_

I--

z

Z

i,

C

LIJ
t---

C_D

o0

,-.., _j
O ,.-,
" O

,_ _ O
_..I ZD _.1 O

O '_

co Z '-"
co O I-- o..

IZ_ Z C.D
QD m- I_

O ,--, "' O
re" O0 O- I--
•"I- I.D _ O

or;
I--
Z
i,i

ILl

O
to-
O...

_1

I--
O

I---

_D

OO

I

O_
I---

Q.D
Z

LI_
IJ.-

L,U.I

>-

0

0
Z
-r

LIJ
k--

ILl
CO

brh

O0

_J

C.O
Z
L_J

p-
z
ELI

IJ_
El_
I,I

_.O
m-
IJJ

I.a.I

m,-
O
LI_

Z
I.A.I

U

1.1_
1.1_

Z

I!

I--
U

1..I.1
m,"



w

s"_oT-.. _

.

0.

-°



TS,l.q.SHROUDED VS SHR0UDLESS7_msz

"--,,_

?

90

85

ROTOR
ADIABATIC 8o

EFFICIENCY
75

%

70

(1400 FT/SEC

TIP SPEED)

._/-/R#u,z_¢"/)

SHROUDED

SHROUDLESS

65
0 10 20 30 40

ROOT %

SHROUDLESS

85.21%

86.81%
!

50 60

SPAN
"7

70 80 90 100



CONTOURED AIRFOILS INCREASE

ROTORPER_



z

_J

r_

L_
r_
CL

0-

o_
_wa

0

rr ;_

LU

0
0

ILl

L_

0

0

U

_Z

_8
U.

r_ r_
m t_J

_w

N
(:I:F.-
U,t

_Z

IJ

t_
m



v

w

m

cO

b--

c_
C

o_.

LL

CI.

Z
L_

_D

U.
U.
t,t

>-
_D
C_
LU

F--
Z
_J
(0
n-
ILl
r_

CO }--

F-- "_.
LJ- C_

(,0

C_ co

co _ uJ ._
F- _ -- o_
Z co _5- cO

0 z



t--

Z

Z

u_

U_l

-cS cS
oo O0

v

z

U

0

C

o0

U

"1-
U

Z

> _1
0 ,-,

I-- 0 0

0 __1
0 r._ __1

_- 0 0 ,-,

z

Z
L_

Z

U

D',,, U..
I L_

Cn >-

v UJ
Z

>-
U
Z n-
_J 0

U
"_-

u_
co u. Z
P- _ uJ

uJ 0 u_
_ u_

0 0 L_J
re- _,-

_" U UJ

_J _.,
UJ

F- c_ UJ
O _. n-





ll
I

I

--J

n

ol
ol



l

v

L m

w

I

0
0

O9

L.._
Z.
0
O.

0
O9

0

<3
0

CO

0 0

_r

0

0
0



Iz
C

IZL

- CC.
i

i.-..l

0
It

<:_

l--

p,..

iJJ
Q.

c/')

u_

|

...,.°

I

i ..0

_' T i'

I I I $

J
J

r

I F

4 \

|

If

j
1

J

| G
_,......_........._......._-......._

,,I

I.,I

k,

-,_:,\ ,.

..,',3
b





co

m

" t,,/

,.I
D

(_

m

-'r"l

.|

_l u, ___



F

-u

L==



Z
_J

u.
LJ.
1,1

Z

n_
C

-.r-

uJ

_d

o>

C7_

O0

I

C_

>-

Z
_J

U_

L_

>-
_D
0
.J
0

-r

_J

IJJ
CO

c_
O0

uJ

LO .
Z

Z
[.LJ

0

I,
i,
I,I

>-
£.0

i,I
Z
I,I

r_
O
LI..

:>-
U

L_J

[J_
i,

LU
I--
0

LLJ
p,-
C_.



..F L_I_I

>..-

\

! y I o

)/_,_,Y.l,4 _oe'

It

%

II

11



im

(...:.
:E

"r"
I.--.

c/))
I--' LL

I.l.J

rJ'D]

c,")_

=

- ' k-

• ." t .

Zl

'_
g)

.

o° ,

_10,

I 1 |__
0

L__l_t ! ,,,,
_ "_ ,(", ._ I_ _ o.I

: • i -• .: , _ ",

-- ;.'..4 '

ol .

m _

Z
_ ,_I -r

W

°l

. ,, ",_. ; "t ,;..

.o. •



v :

w

C

B3131AIV_Vd SSO7



\

1.1_1

i'y

I,.i.l

i

I.l.

I_I li, I :,_::_:!:'_:II;i _::,i:._!!:i i!ii_

,_i_.i!!iIi_l_
{i__i_l!' ,,-,.:,::_.

, , ,, .I

i-,,

°ll

.... 1,.1,) _..1......
":::Jl]::l]i::/iiiil_:i]iii]:
.... ,,1"| .,:/..

.LLL.'I:

:!!iii "LII!!

I., .::iill ..... ,,I..,,

°

.... _i "i,::iiilii ::::

i:i!:' ....

I ....

.._'__., _.,
• ',I '.:
"': I '::l
.o--I-_..

:::l:'..i

--!;-:-!
":':1:;::1

•ct,,l

,,,:11:: , .:: ',, I ...... :, ,: :; ""

i,!i_,',i: .:::!:_ii ,:_::I !:it_,. : i_:!:

;/:-i!!i i!.. :71!;iiil]i i,_ i;]: ;.... _.i:{i]ii.

...... I:L ,'. ..................... _ .....

!I:.;!!i!7{_ _I,,:: i_ " \:'-:1::: I-:',:l.::,'&' _?J ::I':

..... :!.i

!il"-7.'.i:,i--_lii_!iii:i.._.:i.:'i'_:!lill:.:. :.1_t._-_iT:-.-_:l:-!-

;:t: 1:11 ;';; :::: :::: : . ;;t: i:;: ;;;' ;; ;;;., . . .:t ::;: :;::

:','.', ::_:1',;.; '.','. : ' I "__l_, , , i::::[.::: ',::: ::::1::':

_ _ ....... 1.....................
',ili::_:i,:_,_i_l_:_t_:_l_:_:l!_:_l!:l:ii !:: i:il_:i ;iil:i!il• • itl ,_ ,i

' I i iilii!i  321



INCREASEDIEND WALL LOADING

EMPLOYED IN COMPRESSOR

t

; !

I 3
HPC

•JT9 HPC

,l"/,/_R,f_,t ls,l,6 _ j AR ----_

_d



EMPLOYEDiNCO_p_

v

./
t.

o=

ADVANCED TECHNOLOGY

D-FACTOR LIMIT

/ CURRENT MULTISTAGE
/

,¢"_,./. EXPERIENCE LEVEL

- ._ E3.PC_ i
"0 "':"& i

-- "_ E3 LPC 1 C.

- ,_._

_
,4<:>

__HIGH- _ LOW-
COMPRESSOHa O

• l _t t j I 1 !

.,

COMPRESSORS
1 ! ! t

A_p_cr B_ r/Q



1_

_,- _t

_r

i--,i

_ .--., _,_

_ uJr C

C "-_ C:::
I,'--_T II

o,
Zl LL

Wl 2

J _

_u

-4

"2



IJ.

0--

_o

0
LL

C_

c_

w

_ o
oOU-

_; _ _ F-- _ _-- _-- 0

_____



°w

, f.l*J:



M-

w

z
0

_Q

0

x
o
Z

o

z
C)

O



£.-

[-

b'."

r..

<

I

o

z

O'
t_

<Z
0

OZ
O0

Z

Z

t_

0

0

Z
0

0

0

(,)

Z

0

_p

<

0
t_

o _
Z 0

Z _
0 0

_ Z

i--i

Z

0
<

0
Z

0

0

Z

Z
0

Z

0



_ _o

_o

0

r-- X
eq N "

• r_

c

0

°

e_

o
cO

=3
eq 0
0 0 r--

',,0. 0
0 "4

(N N r',-

O ",,1" _ ¢,_

O 0
O

,-.I
O eq ¢_

°

o o o

,-1

v

,3

_ -r,I

I
I 0

_:_ _.4

=1,_ _
I/ _

i-

IJ

I_ I _

I I I

• _ :> _.i

I

I I I::: Z

I,.., I,.,

i

,-I

_,i ,,,,,4
0

liO.

0 ¢j.

Z



w

or)

LU

®



D

O
O

v

O

P_

H

M
O
Z

v

m
_J

CL

O
CO

g

O
c_

v

X X

OO

O
:>

cO
cj

O

Q;

_Q
v

O

Q.

6

X

_J
p.,
c;

.c:

to

.c:

v

QQ

i

I:w

-.1-

&J

O

,W

m

.1..I

O.
f,,,

II ',_
_=.

0 _.
m

,,o

II
t_
e.,

0 3
Z 0

sl

.A

O

0

0

• 0
_ u

0
-M
_J

,I,4
>

v

0
-,-4
_=_

>

_: -,-4
•_ _ _:_

! m
0 N _
_ 0
! _ ,,-I

0 0 •

E

I.l

t)

@

cu

4.

00'_'

_-,-I _-I r-I

u U U

,_J .iJ ,IJ

fl II fl



m

U

I ! 1 I , o

, o,'I"WMj.: =1

!



z

i •

o

1 9 i

.¢

O_

0

0

| '

?.



i

m

Z

m

W

>-

Z
m

=E
/

,...J
IJ.I

Q..

IJ,J
Z
mlmm

I---

W

ru_-
iJ.i

Q.

=z:

m

::Z=

0.1

U'J (_

G.1 G._
imam

L.-- wmm

wmml

Z G.1 _ "_ r__

wm
wmm

• • • • .0



m

w

Z
-Q

• ore4

ILl

-'r--

ILl

I"-

,...1

6r)

L._

c.



I=_

. I.I.

:zl

:o=.
:_--
:0



u
m

oo

GO

cD
Z

LL
LL
1,1

H--
r_
-n--

ILl
_D

C/)

LLJ
._J
_D
Z

O0

• L.CJ

0

+

Z

g

L_ U
(/) W
"_- O-
-t- oO

ILl

0
0 _-
CD ._
Z r_

0

ILl

U
Z

LI-

+

III
¢Y

0
J

--1

Z
Z

U
Z

d

ga

+

Z
0

t--

v

J

0-

I

I.-

sr
o

oq
!

o
_1

I.L_

__.1

z
co ,_

c) _.0
z

+ ,-,
_J

O. 0
,-, 0

I_ _._

<1 <]

0

I

J

_.-
0

O0

>-

z

(D

Ll.

L_

.-I
0
0

l.l_l

bl.I
I--

I--
Z

I--
or)
nt_

O0

I--

O0

,J

0

_D
Z

U

L_
LL
L_J

_J
0
0

L_



-.....-

L.)

Z

>.-

©
rc

Ld

C",J
Z

W
o')

ILl
tY
L.)
Z

C_

>..
t.)
Z
LO

L.)

U-
14-
L_

LG
Z

.
- r,,-

LU

0

Z

0
..J

?J)
..I -J

0 0
LI_ U..

ILl UJ

U.l LL.
r,-

b"-q

i



= :

m

\

i

z
,"_ O_

w k'-,

Zrr Wrr
,_w >w

O__ o<

tL •

o _1 o

_0

_ _ _

-- _,
o

I -.-I I _°_- I .

11N3383d) i_ _ _ON3101=I=13 3N18_I£11

4- 1,11111'

_IJJ

.J>

Z._j

T

®



. _ 0 0 0 0 0 !_
m • " @ • " - •

.!.N3i01_1-1300 6"_01 30VU3AV 88VlAI

r

°



km

._1
©
r"r"
I--
Z

0
©

Ld
(,..0_
<[

<[
LL!
_J

13..

I'--

-...-r-

,=;
>-

Z
LU

LI_
LL.

I..I.J

ILl
Z

r¥-

I'---

CO
ILl
>.
0
f_
13...

,...J
0
rt.-
I--
Z
0 Z

ILl I--
,,_

Z N
<I: ,.-,
t'_ I'--

,.--,
LU CO
J Z

LU
03

LLI ILl
:> ¢:_

t-- t",
U

F.--



I
I
i-



E



.=

w

.J

LU

rr
m

rr
uJ
p-

0

--!

I.U

u

1.1.1
F-
_)
0

ILl

0
0
n..

m

Z _
LLI

LLI



J_

L _

Z
0

Z
0

:-.1

0
i.L

=

LLI
0

0
• ..1

LI-
>-
m_" I--
I"- Z
U.J

Z _ --1
0 0 0
'-' ILl 0
I-" (....0
(..)

n,' Z 0

Z 0 '_
0 0 :_:

d

Z _ ILl

• • •

W

I
0

W 0

Z
0 --'



.Z
:¢D

03
la.l_

¢::1

-ldJ
:-r"
:e,,-

Lid
:3:
:0
:-r-
C./_

co

I--
/

ti



u_
.1
<[

h-

<[

W
Z
n

n"l
n,-

F-

W
_9
Z

>

i,i
i,i

-m
(.9

Z

0

.J

0
....1

11

I--

-.1
0
0

1.1.I

I.t.I
tY

iii



_J

0

Z

In

_J

I--

r_

l..IJ
-J
(_0
Z

I

C_
C)

4-

1
C_
C_

-k

I'--

_J t,_ _
,_ o_ ,_ It_
I_ _-" nO

Z

_,1

t_

v

u'_o
0

_..._
o

_ "-I'-

o
c_

_0

o



w

Z

k'-

0

laJ

00
_J
I,-,,I

0
LI_
m..-

LI.I
Z

e,.-

I---

LI.J

Z

I

,---t

e_l ,-I

ILl

u'l

0

,--t

I |

la_ N'_

.__1 0
,--I

0 Z X
,-.-,
I.-- o9

0"_ ,_ e_

o ,-I

u_

o

+

,.-I0
0

4-
e.40



n_
i

0

IIm

a

0 t_
c/)

_z _ _ Ij
LLJ _ _._

¢.,0
[1111

'4"1 l_

_ --'._



z
0

c_)

L_

0

LI-
r_

>-

z
0

oO

_d

/

/



L.t.

ry

ooi
o0i

d

ry

c

o

n
LLI
0

Z

I.I.J

(..0

ILl
--J
0
0
(.)
Z

W

-r"
"-I-

ILl
I.t.I

"r
(.0

--I-

Z

C.O

--r"

m

0

Z
0
00
mr"
UJ
m

CO

LIJ

O0

I,I

ILl

Z

ILl
(_)

O0
I._ _1

0
0') It_
CO
0 n,-

.._1 ,--,

3:
0

J 0

co
(.o
Z

h-

0
_._

J

0
IJ_

I.--¢

,:C
e_ :E
c_o ,:C
0 _- ¢Y
¢y co ¢.0
¢_ L_J 0

.J ¢_
,:C J

(.9 U.I

_ j v

GO _.._ .._1

W
_--

0
..1

Li_

F-
Z

J
0
0

lid

09 09
o_ J
0 "-_
---J 0

i,
n-

O •-
.-J <I:

Z

J
0
0

d

0
i,
e_

,,i
:>
0
¢v.
o_

,,i
Z

m¢

h--

UJ

_r
v

Lid
..J

0
._J

h-
CO
ILl
h--

.J

,,I

m¢

ILl

r_
¢.0
0
m¢

Z
0

Z
w

w

Z

0

n-



Z

m

O0
EL=

>..

,==:
Z
m

=E
m

Q..

ELI
Z
m

i--"

EL!
Q=

¢/)
O0
IJJ
r_
Q..

i_ " i'_'

• r

"_" I ,I ,_j_- Ii
':_,,i ; _-_ L;"'--_-_

m
=m

0

im

¢/)

_.. t=

_m

L--

--- 0 II_ in

.,_ .-.-.4.., ¢_ -¢_"--
_ --_

¢_ 4-, ¢_ .._
O GP

m

_= = -= -=



l.th

" L

w

w

Z
-0
¢/)

Q_

.O
U

m

I

I--

im

_J



i

CD CD _I C_
OO C_

C'4

C_

I

0 z
.-J Z 0

c.D ,-
ILl _

_" Z
UJ
Z

F-- _ CO

UJ n-

_F--
>-

U- UJ (._
tJ_ r_- Z

n- n- i,

CO
F-
CO
[.U

i,i
Z

_Q
n-

l,l
n-

C_
UJ

I

0
.J

D-...
I

F--

UJ

>-

Z
LIJ

L,I_
ii

111

>-

Z
LLJ

LI-
IlL.

Ill

LIJ
I--

I-- ""
,.-, k-
ii Z

Z I--
ILl C/_

oO 1, r_
(0 "'
,...4 7 I-.

Z rj
>- I._ Z

,,1 < Z
< ,,_ (.9

C_ LU
.> LU C_
O U

C- _ k-

_-_ C_ C_

_J
<
0

>-
U
Z
LLJ

(D

LL
LL
I,I

l,l



w

p-

LL
W
Z
W
C8

_9

Z

0
¢r
w

>--

z
l.U

i,
W

L_
z

n_

i,l
>
0
n_
O.

0
-J
LL_

..J

Z
0

Z

Z

5-

X

0
._J

Z
0

F-
0
n-
n-
UJ
F-
Z

0
CJ



Z

.-J Z

(,..) ,-,

F-- ILl

¢--) .-I

z o
0 u-

l-- ,-..

co
r_- o')
F- 0
co .._I

l.U _"

o')
LLI
r_

QJ ,-4

0 ::I --

4.J "_ --

I _ _ I i .i i '

I _ I _I_ l l

m

,-4

O0

O0

Z

O

0

I--

Z

I--
(vO

0

IJ-

ILl
U
Z

I--
CO



I

Z

I
c_

0
0 q o o o

(%) AON3101.-i-13 3NiSl::ln1

3unss3_Id-MOq NI_=JONVHO

I



L_m
ILl
Z
LO

X

/

/

/
/

/

/

/
/

/

/
/

Z

LL. cO
0 "'

ILl
Z _--

._J _--

0..
0

/
/

_DN31_I_ 3 3NI_Wn± 3wnss3w d MO'I

X

=._ --



Z

m

!..-

I"

LLI
I-.-
Z

in
in
o

m

G)

I=
f_

lm

==

r.
.o.

I--
L.

0
L)

0

0
I.i

rr
LU

t-
Z

0
0
rrZ
O0

-r I-



LO

o
tn

c

z
-r

n-

O

I-

z
o

_.==t

co
Z

t--
co
>-
CO

Z

co
W

l--
co
ILl

IJJ
>-

_--I

>-

Z

0

v' to-

O 0

_J

•_: :>
t_

_ ,--, X
_- LaJ

U _

I-- I_1
uJ _1

¢,-i _ 0

O'h co t_

Lo
Z

Z
O_

_--

uJ
Z

>

u.J
L)

LI.J

uJ
F--
c/)
>-

GO

Z

c/')
LIJ

L_
Z

_J

ILl
>

I--
L_

CO
.J

CO

-J
I..LI
Z
Z

n- _I
0
r_

',I I--
I_ Z
,--, 0

._I
LIJ
Z
Z

-r"

,,' .--I

,=-,

>-. ._I
_l r_ LL_
,-.,

0 0 ¢:::1 I--
,--, IJ_ Z
I-- m.- 0 X

e-_ _ UJ
¢..,0 (.0 1_1

09 CO IJJ
CO ¢Zl 0

X 0 ILl --J ,--,

_J ._J _ I.l_ 0

Z
0

0

n-
UJ
l--
Z

0
¢...)

uJ
._J

0
__I



!11

iii

Z

m

Z
W

Z
W
m

l

u_
11_
W

W
Z
W

..,.,_ \, ',!t/ _ \\ \ , _.

:
>_ _

...... ,/

/ l_=.__., ..... +' _L /',

, / , fl ,i..4,,

_=_ ,_;"_-_ - ! _, , I !11 I _

i! m • - , >.

_ .
I,



4'

Bt
r.,D
I-4

Od ('k/CO

6 oo d
I I I I

c_ rq ...,._.
trx • •
,-.I 0 O0

I t i + I

b-

,.j

1"-4

0

r_

I

b
I

0

v

_J

o o

1E-I

_ o_
o o_

44 i .4



LR 28351

C,",,_c'rm_ UT_,h mtnv _T;r="r'r "m COk_O_TEItTS

L

P_RT

Cowl Lip

Cowl Outer Panel

Forward Bulkhead

Rear Bulkhead

Attach Ring

Brackets, Clips

Diffuser Ring

Total Inlet

Cowl Door Skins

Hardware and Supports

Total Doors and Support

Trans Cowl Skins

Main Ring

Rings

Total Trans Cowl

Fan _[ozzle Liners

Fan _[ozzle O_ter Shell

Fan Nozzle Ring

Total Fan _[ozzle

Tail Case Outer Shell

Total Tail Cone

Gas Generator Cowl

Reverser Structure

Blocker Doors

Cascades

Hoop Plate

Fairings

Total Reverser

Total/Nacelle

_JEIGHT

62

112

25

25

29

45

37

(635)

85

166

(305)

16o

4t

18

(326)

218

125

h5

(365)

50

(520)

(347)

3_7

2_3

161

6_

161

(1333)

(3831)

_,TEIGHT

68

11

18

16

31

30.

(518)

62

147

(263)

llO

34

14

(265)

IE5

76

12

(233)

_A 71 _'_Go

18 (29%)

44 (39_)

14 (56_)

7 (28_)

13 (_5{)

14 (30%)

? (19_)

(117)(18%)

23 (35#)

19 (1L#)-

50 (32%)

? (2L_)

4 (30%)

(61)(_9%)

73 (33%)

49 (39%)

lO (_5_)

(132)(36_)

37

(507)

(330)

257

207

h8

113

(1127)

(3243)

z3 (26_)

(13)(2_)

(17)(5_)

90 (26%)

36 (15%)

16 (IOZ)

16 (25_)

_8 (3o_)

(206)(15%)

(588)(15%)
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